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Do Engineering:  
Teaching Platforms for Circuits Courses 
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The Era of Experimentation 

Theory      Experimentation 
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Advance health 
informatics 

Engineer better 

medicines 

Enhance virtual 

reality 
Provide access to 

clean water 

Advance personalized 
learning 

Reverse-engineer 
the brain 

Develop carbon  

sequestration methods 

Make solar energy 
economical 

Provide energy 
from fusion 

Prevent nuclear terror 

Secure 

cyberspace 

Manage the 

nitrogen cycle 

Engineering Grand Challenges 

Engineer the tools of  
scientific discovery 

Restore and improve  

urban infrastructure 
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Obstacles to Duplicating Edison’s Lab: 

  $  Cost 

    Accessibility & Time 

   Ratio 
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We need a “return to Edison” 



12 

Challenge Faced by Engineering Educators 

Educators are Pressured to 

• Increase student enrollment 

• Create more engaging hands-on experiences  

• Prepare students for an increasingly complex world 

• Make students more successful in the lab (minimize drop-out and 

maximize output) 

Constrained by 

• Reduced budget 

• Fewer credit hours 

• With full research load 
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Circuits Teaching Solution 
Analog, Digital and Power 

http://nitalk.natinst.com/servlet/JiveServlet/showImage/102-44460-2-17274/08231107_01271.jpg
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National Instruments Circuits Solution 

Textbooks, 

Curriculum, 

& Courseware 

Teaching 

Software 

Teaching 

Laboratory 

Hardware 

Curriculum 

Partners 

• Scalable teaching software and hardware platform: 
 Combined with curriculum and textbooks 

 Developed to enable improved student comprehension 

 Facilitates a “Do Engineering” focus in academia 
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• Interactive circuit teaching solution 
to engage students 

 

 Interactive components 

 Intuitive instruments 

 Rated components 

 

• Circuit behavior visualization 

 

 Easy-to-use analyses 

 Rapidly adjustable 
measurements instruments 

 Correlation of theoretical and 
real measurements 

 

 

NI Multisim Circuits Teaching Environment 
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NI Multisim Circuits Teaching Environment 

• Intuitive circuit drawing (schematic) environment 

 Optimized for students to quickly focus on theory 

 Rapidly define and simulate circuits in homework and lab-prep 

 Change component values to learn how circuit behavior changes 

 

• Simulations driven by industry standard SPICE 

 Accurate simulations based upon SPICE/XSPICE parsers 

 Measurement instruments to quickly visualize behavior 

 SPICE analyses to translate “equations” into “understanding” 

 

• Integration between circuit image and real lab hardware 
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NI Multisim Circuits Teaching Environment 
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Multisim Component Symbols 

• Multisim contains thousands of components 

 Analog, Digital, RF, Microcontroller, Virtual Components 

 Interactive components can change value during simulation 

 

• SPICE models incorporated from leading manufacturers: 

 Analog Devices 

 Texas Instruments 

 On Semiconductor 

 Infineon 

 NXP 

 Microchip 

 Etc…. 

 

 

 

Analog Components Interactive Components 
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NI Multisim Simulation 

• Use simulation to teach/learn without being a SPICE expert 

• Multisim facilitates education by interacting with SPICE, two ways 

 

Simulation Toolbar 

MCU Simulation Options 

Stop Simulation 

Pause Simulation 

Start Simulation 

 

Method 1 – Interactive SPICE Simulation Method 2 – SPICE Analyses 

Interactive Simulation Status 
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Multisim Interactive Measurement Instruments 

• 24+ instruments to rapidly measure and visualize results 

• Connect instruments to circuits as done with real equipment  

• Double-click to interact with instruments exactly as in lab 

Multimeter 

Function Generator 

Oscilloscope 

Bode Analyzer 

Logic Analyzer 

Current Probe 

LabVIEW Based Instruments 

Measurement Probe 

Instruments Toolbar 

Front Panel 

Schematic Symbol 

Frequency Counter 
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Multisim Teaching Environment 

• NI Multisim 
 SPICE-based simulation 

 Analog, digital, mixed 

 Interactive parts 

 Virtual instruments 

 Circuit faults and restrictions 

• Integration with NI ELVIS II/II+ 
 3D virtual breadboard 

 NI ELVIS instruments 

 Input/output of real-world signals 

 



23 



24 

Digital Multimeter 
 Isolated measurements 

 5½ digit resolution 

 60 VDC, 20Vrms,  2 ADC, 2 RMs, 

100MΩ 

 

Internal Circuit Protection 
 Resettable fuses 

Function Generator 
 10 bit,  ±5V range 

 0.2 Hz to 5 MHz Sine 

 0.2 Hz to 1 MHz 

Triangle/Square 

 Software or manual control 

 BNC or prototyping board 

connection 

USB Connectivity 
 Plug-and-play capability 

 USB 2.0 Connection 

Oscilloscope 
 ELVIS II+:  100MS/s Sampling Rate 

 ELVIS II:  1.25 MS/s single channel, 

500kS/s two channel aggregate 

 16-bit resolution 

 1 to 1.5 MHz Bandwidth 

 1x and 10x probe 

 ±10 V input range 

 AC/DC coupling 

 

NI ELVIS  
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Digital Multimeter 

Oscilloscope 

Function Generator 

Variable Power Supply 

Bode Analyzer 

Dynamic Signal Analyzer 

Arbitrary Function Generator 

Digital Input 

Digital Output 

Impedance Analyzer 

2-Wire Resistance 

3-Wire Resistance 

NI ELVIS | Virtual Instruments 

Digital Frequency  

Digital  Thermometer 

Karaoke Circuits   

DC Motor H-Bridge 

Respiration Monitor   

Resistor Color Code  

Magnetic Field  

     Measurement 

Light Intensity  

     Measurement 

DC Motor Control  

     Using a Tachometer 

H-Bridge DC Motor  

LED Harp 

PID Motor Control 

Servo Motor Controller 

Pitch Measurement 

Pulse Width  

     Modulation Output 

Edge Counting 

Angular Position  

IV Curve Tracer 

Adjustable Pulse  

     Width Modulation 

Digital Waveform  

     Measurement (NI  

     ELVIS only) 
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Begin Taking Measurements 
Soft Front Panels 

  

Academic:  NI ELVIS Industry:  PXI 
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Teaching NI tools in our undergraduate courses is producing postgraduate 
research students who can deliver practical instrumentation, control, and 
communication solutions from day one. For them, the challenge is the 
research and not the tools that are needed to deliver it 

- Peter Green, Senior Lecturer  

The University of Manchester 
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The University of Manchester 
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Vision: Portable Lab for Independent Learning 

Delivering a complete solution for student owned hands-on learning 

NI myDAQ Application Software Textbook & Curriculum 

NI Multisim 

http://www.ntspress.com/index.aspx
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Integrated DMM 
V, I, Ω, Diode 

USB Bus Powered 

3.5mm 
Audio In/Out 

8 Digital In/Out 

±15 V and 5V 
Power Supply 

Analog In/Out 
2 ch, 200ks/s 

NI myDAQ Features 
Plug & Play Instruments 

DMM * Oscilloscope * Func Gen 

Bode * DSA * ARB * Digital I/O 

 

 
Computer Interface 
LabVIEW using 
NI DAQmx 

1 Counter 
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Integrated DMM 
V, I, Ω, Diode 

USB Bus Powered 

3.5mm 
Audio In/Out 

8 Digital In/Out 

±15 V and 5V 
Power Supply 

Analog In/Out 
2 ch, 200ks/s 

NI myDAQ Features 
Plug & Play Instruments 

DMM * Oscilloscope * Func Gen 

Bode * DSA * ARB * Digital I/O 

 

 
Computer Interface 
LabVIEW using 
NI DAQmx 

1 Counter Student Ready 
• Affordable 
• Rugged 
• Easy-to-use 
• Small form factor 
• Useful throughout curriculum 
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NI ELVISmx Instruments for myDAQ 

   Supported Instruments  

 DMM 

 Oscilloscope 

 Function Generator 

 Bode Analyzer 

 Dynamic Signal Analyzer 

 Arbitrary Waveform Generator 

 Digital Reader 

 Digital Writer 
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Begin Taking Measurements 
Soft Front Panels 

  

Academic:  NI myDAQ Industry:  PXI 
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ELVIS II Story 
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Demo NI Electronics Educational Platform 
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Go to: NI.com/Academic 
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K-12 Year 1 Year 2 Year 3 Year 4 Grad Industry 

Physics 

Introduction to Analog Circuits 

Introduction to Digital Logic 

Senior Design 

Power Courses  

Mechatronics and Controls 

National Instruments Circuits Solution 
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Do Engineering 


